
Oct. 21, 1941. P. L. FRERET ' _ 2,260,102 

AUTOMOBILE VEHICLE 

Filed Nov. 27, 1957 4 She'ets-Sheet 1 

Fig. 7. 5'9. 2. 
7 

64 a7 80 ' - as F/ .61 
66 79/737114! i7?” §5 y 

87 7a 
m ' L 7 



2,260,102 ‘ Oct. 21, 1941.’ P. |_. FRERET 

AUTOMOBILE VEHICLE 

Filed Nov. 27, 1957» 4 Sheets-Sheet 2 

Fran/61?’. 



2,260,102 Oct. 21:, 1941. P. L. FRERET 
AUTOMOBILE VEHICLE 

Filed Nov. 2'7, 1937 4 Sheets-Sheet 5 

r 4 § . a a 

S“ mi WV 

R3 *5 we“ R N m5 m2 / N 

Q 9T1 / / 
v N \MERNMHL/Q/T/ 0/. ‘ 

9Q a? 3“ Q .2 .mt 

wk AR 



Oct, 21, 1941. ‘ p, |__ FRERET. - 2,260,102 

' AUTOMOBILE VEHICLE 

Fi‘led Nov. 27, 1957 4 Sheets-Sheet 4 

v 67 



Patented‘ Oct. 21, 19,41 

UNITED STATES ‘PATENT oFF1cE5/f 
AUTOMOBILE _ 

Paul Léon rréi-et, Pitres, Em, France 
Application November 27, 1937. Serial 

In France May 15, 1937 

(or. 280-124) 4 Claims. 

The present invention relates to double track 
vehicles, that is to say vehicles having displacing 
members, such as wheels, which are mounted in 
pairs transversely to the direction of advance 
of the vehicle, _ 
Such vehicles, in particular those which are 

automobiles and can move at high speed, hitherto 
o?’er, besides numerous advantages, the follow 
ing drawback: when negotiating curves, the 
action of centrifugal force is not emciently 
neutralized, and at high speeds there is a danger 
of this causing the vehicle to overturn, and in 
any case it forms a factor which is highly detri~ 
mental to the safety of the passengers. - 
Such a drawback is ampli?ed by the indis 

pensable presence of a system of suspension 
interposed between the wheels and the chassis 
of the vehicle: the deformation of said system 
resulting from the action of centrifugal force 
on the chassis, unfortunately facilitates this 
tendency to overturn. The designer .is therefore 
faced with the following dilemma: either he 
must use a relatively ?exible and therefore de 
formable suspension, in which case the danger 
of overturning or other similar accidents be 
comes extremely serious; or he mustuse a stiffer 
suspension which limits this danger but disagree 
ably decreases the comfort of the passengers. 
The invention overcomes these drawbacks. It 

is characterized by the fact that, when negotiat 
ing curves, the vehicle can be inclined towards 
the inside of same. ' . . 

The deformation of the vehicle, considered as 
a whole, is such‘ that the action of centrifugal 
force is‘ decreased with respect thereto, both to 
the advantage of the stability of the vehicle 
and to that of the sensation of comfort'felt by 
the passengers. ‘ 

. The invention provides for ‘the inclination ' 
taken up by the vehicle‘to be in relation to the 
position of the steering members, the steering 
wheel for example, thereby enabling, . other 
things being equal, said inclination to be made 
proportional to the curvature of the curve which 
is being negotiated. . . . - 

The invention also provides for said inclina 
tion to be in relation to the speed of the vehicle, 
so that it takes up ahighvalue for high speeds 
and a low value which may become nil forv low 
speeds. . , , ' '. I . , ‘ 

According to the invention, the inclination 
taken up by the ‘vehicle is obtained by means 
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curves, contributes on the contrary to the sta 
bility of the vehicle on the road while taking 
curves. - ‘ - 

It is therefore now. possible to provide vehicles 
with a system of suspension which ful?lls in the 
highest degree the conditions of comfort of'the 
passengers’ for a displacement of the vehicle in a 
straight line, without its being necessary to take 

‘ into account the limitations required in this re 
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spect by the conditions of safety for negotiating 
curves, such conditions being ful?lled by the 
application of the invention. " 
The inclinationof the vehicle is produced in _ 

the simplest maner by the actual operation of 
the steering control member, for‘ example the 
‘steering wheel. ' Y .7 

In the case of relatively heavy vehicles, the 
invention provides for the intervention, after 
the said control member, of a servo-motor'_ for 
producing said inclination. ‘ ' ' ‘ _ 

._ The invention applies to vehicles utilizing any' 
system of suspension: leaf springs, coil'springs, 
hydraulic suspension, torsion bar suspension, etc. 

.30 

7 vehicle according to the invention. . > 

as 

40 

Of course, the ‘means employed for causing 
the deformation of these systems which corre 
sponds to the desired inclination, will vary ac 
cording to said systems. " , a 

A number of such means, will be described 
hereinafter by way of examples, reference being 
had to the accompanying drawings in which:_ ‘ 

Fig. 1 shows symbolicallyan ordinary .vehicle 
negotiating a curve. _ . . , ,' f v 

Fig. 2 shows, under the same conditions, ‘a . 

Fig. 3 shows diagrammatically a construction 
of a system of suspension by means of torsion ' 
bars, modi?ed according to the invention. ‘ 
7 Fig. 4 is a partial diagrammatical view of a 
modi?cation of this system, in the case of heavier 
vehicles. . 1 . 

Fig.‘ 5 is a detail view of certain ‘membersof 
the modi?cation according to Fig.4. ‘_ , " 

Fig. 6 is a corresponding plan view. I 9 
, Fig. 7 shows the deformation, when negotiat 

ing a curve, of a train of wheels of a vehicle pro 
gdeds with the system of suspension accordingto 

, g. . p . - . ‘1', 

Fig. v8 shows diagrammatically a front wheel-J, 
train having a leaf spring suspension, provided 

of a judicious ‘deformation of thesystem of sus-j ' 
pension, so that‘the latter, instead of forming 
as hitherto a danger factor when negotiating ' 

with the improvement according to the invention‘ 
and during the displacementjof the vehicle-in 

a straightline. , 1' , " “Fig. 9 shows the same wheel-train,?but while" 
the vehicle is‘ne‘gotiating a curve. ' ‘ 

Fig. 10 shows the corresponding rear driving , 



2., 
wheel-tralm'durlng a displacement‘in a straight 
line. \ 

Fig. 11 shows same while negotiating a curve. 
Fig. 12 shows a hydraulic arrangement for 

controlling the deformation of a system of sus 
pension of a vehicle according to Figs. 8 to 11. 

Fig. 13 shows a wheel-train having a coil’ 
spring suspension, provided with the improve 
ment according to the invention. 

Fig. 14 shows the same after deformation. 
Fig. 15 is a m'odi?cation'of same. > _ 
Fig. 16 shows diagrammatically a suspension 

by means of half transverse leaf springs, provided 
with the improvement according to the invention. 

Figs. 1'7 and 18 are diagrammatic views show 
ing respectively before and after deformation 9. 
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suspension by means of longitudinal leaf springs, provided ‘with the improvement accordingv to the; _ 

invention. a . 

Fig. 19 shows diagrammatically a suspension of 
the “Dubonnet" type, provided with the improve 
ment according to the invention. _ ' ~ 

Fig. 20 shows the same after deformation. 
M In Fig.1, an end view of an ordinary automo 
bile vehicle negotiating a curve has been shown 
symbolically. V I, . , _» l 

The sprung ‘portion is represented by i. ‘when; 
a curve is being negotiated, the forces exerted on 
the vehicle are, on the one hand gravity VP, and on 
the other hand centrifugal force 0. .These two 
forces, are applied at the centre of gravity g or 
the vehicle. ' ‘ 3 ' . , 

According to Fig. 1, the resultant R of said 
two forces passes through the point of contact of 
the wheels 2 placed on the outside of the curve. 
The vehicle is‘ therefore at the limit of over 
turning; if the speed of displacement were very 
slightly higher or the-curvature of the curve. very 
slightly smaller, the vehicle would overturn. 

Fig. 2 shows symbolically ‘a vehicle according 
to the invention, placed under the same condi 
tions. ' ' . 

In accordance withthe invention, the‘ sprung 
portion I of the vehicle has become inclined to 
wards the inside of the curve. This inclination 
has been obtained by lowering the inner side 3 
of said portion relatively to the corresponding 
wheel 4 and raising the other side 5 relativelyto 

this deformation, the resultant R encounters the 
ground distinctly inside the surface between the 
wheels 4 and '5: the vehicle is now well within 
the'limlt of overturning. 
Furthermore,‘a passenger'sitting on a seat ‘I 

of the vehicle shown in Fig. 1, is urged against 
the wall 8 of the body by the action of centrifugal 
force.‘ ‘ ‘ 

This disagreeable effect is distinctlydecreased 
in the vehicle according to the invention, owing 
to the inclination taken up by said‘ seat. -' ' y 
In Fig. 3, a construction of a system of suspen 

sion by torsion bars has been shown diagram 
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r the other wheel 6; It will beseen that owing to g I 
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matically, which enables the sprung portion of f 
the vehicle to be inclined towards the inside of 
curves. This system of suspension comprises two 
longitudinal torsion bars 9 and ill of a'u‘sual type. 
At the ends ll, l2, l4 and I3 of said'bars are 
keyed one of the sides, respectively vl5-‘--l6 and 
l‘l-lil, of hinged parallelograms of which the 
other sides are ‘formed by bars l9-20 and12 I-22, 
and also 23-24 and 25-26, the fourth sides be 
ing formed by the actual chassis 21 of the vehicle. 
I The sides l9-20 and 2i-22 carry the ‘journals. 
‘28-29 and'30-3l of the vehicle wheels. 
The vehicle: 21 vis‘ supported in. the 
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known manner at intermediate points of the tor 
sion bars 3 and I0. - 
On these latter, substantially at their medial 

portions, are furthermore keyed levers 32-33 
of which the ends 34-35 are pivotally connected 
to each other by a ‘transverse bar 35. On said 
bar is attached a lever 31 which is keyed at its 
end 38 on a shaft 39 which furthermore carries 
a bevel-pinion 40. This latter meshes with a cor 
responding bevel-pinion 4i formed on the steer 
ing column 42 which carries the steering wheel 
43. ' - 

The torsion bars 9 and N form the suspension 
system of the vehicle and operate in the known 
manner when the vehicl is travelling in a 
straight line. ’ - 

When the vehicle approaches a curve, the 
' driver turns the steering wheel 43 through a cer 

' tain angle, so as to direct the vehicle ‘wheels in 
accordance with the curve. ‘The linkage system 
‘provided for this purpose between the steering 
column 42 and the wheels mounted on the jour 
nals 28 and 3| has not been shown in the draw 
ing, in view of its-absolutely usual nature, 

If it is assumed,.for example, that thevrotation 
of the steering wheel 43 is effected in .the'direc 
tion ofthe arrow f, a rotation of ‘the shaft 39 is 
thereby produced in the direction of the arrow h. 
This rotation causes a longitudinal displacement 
of the bar 36 in the direction of the arrow is, 
which causes a rotation of the torsion bars 9 and 
I'll about their respective axes inithedirection of, 
the arrows m and n. a l w,» 

To said rotations, there correspond rotations of 
the sides 15-23 and l6-24 invthe'direction of 
the arrows. r and a rotation of the sides 18-25 
and I'I-25 in the direction of the arrows s. _ 
As a result of this, the sprung portion on the 

left hand wheel side, Fig. 3, ‘rises, whereas the 
sprung portion on the right hand ‘wheel side falls, 
the vehicle taking up the'l'position shown in Fig. 'I. 
(seen from the, front) . ’ 
' The inclination which the vehicle thus takes up 
towards the inside of the curve, is proportional to 
the angle through which the driver has turned 
the steering wheel 43. 
The embodiment which has just been described 

is perfectly suitable for light vehicles. ’ _ 

’ For relatively heavy vehicles, it is necessary to 
interpose a servo-motor between the steering 
wheel and the suspension system which it is de 

, sired to deform while negotiating curves, in order 
to avoid any muscular e?ort on the part of the 
driver. Furthermore, for a given curve, it is ad 
visable to make the inclination taken up by the 
vehicle proportional to the speed of displacement 
of the latter. a . _ . 

' An arrangement whichful?ls these conditions 
is shown diagrammatically in Fig. 4 by way of a 
modi?cation. > ‘ 

r In this modification, the lever ‘31 does not 
actuate the bar 36 directly as in Fig. 3, but 
through the instrumentality of a servo-motor 44, 
the input member of which is shown at 45 and 
the output member at 46.‘ Said output member 
is rigidly secured to a curved lever 41 on which 
is provided a slide-way 48. Said slide-way en 
gages the end 49, in the shape of a slider, of a 
connecting rod 50 of which the end 5| is pivoted. 
at a ?xed point on the transverse bar 36. 
At an intermediate point 52 along the length 

of said ‘connecting rod 50 is attached the rod 53 
of a governor of a type known per se,-for exam 
ple a ball govemor-, the speed of rotation of 
which is proportional to the speed of the vehicle, 
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for example by means of a mechanical conneci' 
tion with a member of the rear axle of said veé "I, 
hicle. , , 

When the vehicle is moving, at low speed, the rod 
53 of the governor is in the position shown in Fig 
4;, the slider 49 is towards the end of the slide 
way 48 which is nearest the output member 46. 
Under these conditions, to a given rotation of 
said member, there corresponds a very small dis 
placement of the bar 36, and therefore a very 
slight inclination'of the vehicle. 

thus performs the function vofthe above'referred 
tov member 46. rotation, which causes the 
‘lever 54; to move towards the, left through‘the » 
instrumentality of the ‘nut-66 and the screw 61', 
continues until said lever. returns to its‘ primitive 
position in which the contact between the clutch 
discs 11 and 19 is broken. This device therefore 

, enables the shaft‘ 51 to be rotated by the power 

10 

When, on the contrary, the‘ vehicle is moving . 
at high speed, the rod of the governor 53 moves 
downwards; the slider 49 advances towards, the 
end of the slide-way 48 which is farthest away 
from the output member 46.‘ ' - - 

15 

Under these conditions, to the same given rota- ' 
tion of said member, there corresponds a rela 
tively considerable longitudinal displacement of 
the transverse bar 36, and therefore a relatively 
considerable inclination of the sprung- portion 
of the vehicle towards the inside of the curve. 

It is obvious that the servo-motor could also 
be interposed between the steering wheel 43 and 
the lever 31. , 

. In Fig. 5 a construction has been‘ shown by way 
of example of a servo-motor which is shown sym 
bolically at 44 in Fig. 4. 
The input _ member of said servo-motor is 

formed by a lever 54 which performs the function 
of the lever 31 referred to above and to the end 
55 of which is attached, through the intermedi 
ary of a pivot 55“, a connecting rod 65" of which 
the other end is pivoted‘ onv a lever 39“ ?xed on 
the shaft 39. The eye 56 of said lever 54 is 
tapped and is engaged with a screw 51* mounted 
on a-shaft 51. The faces 58 and 59 of the-lever 
54 are embraced by the arms 60and 6I of afork 
62 formed at the end of a bent rod-63 which 
performs the function of the above referred to 
inputmember 45. - On the arm 64 of said rod 63 
are formed two other forks 65 and 66 which are 
each introduced into the respective groove 61 and 
68 of a respective sleeve 69 and 10. .The sleeves . 
69 and 10 are keyed on an intermediate shaft 
1 I ,—which is driven by the engine of the vehicle 

,pr by a member of the rear axle of same—, with‘ 
the possibility of longitudinal displacement rela 
tively tosaid shaft-“by means of long keys 12-13. 
On the- cheeks 14- and 15 of said‘ sleeves, are. 
arranged clutch discs 16 and 11. These latter co 
operate with corresponding discs 18 and 19 formed 
on the rear faces of bevel pinions 80 and 8I which 
are loosely mounted on the intermediate shaft 1 I. ' 

Said- pinions mesh with a corresponding.v com 
mon pinion 82 keyed on a shaft .83 which further-v 
more carries a worm 84 meshing with a worm 
wheel 85 keyed on the shaft 51. ' - ' 

‘The cheeks 69 and 1.0 of the sleeves are urged 
towards each other by springs 86 and 81 which 
bear on ?xed stops 88 and 89. ' ' . . 

The operation of this servo-motor is as follows: 
When, by rotating the steering wheel 43, the 

lever 54 is rotated,it acts'as a nut with respect 
to the screw 51*IL mountedv on the shaft 51 and 
is- displaced’ longitudinally by a corresponding 
amount relatively to said shaft. _ If, for example, 
this displacement takes place towards‘ the right '_ Y 
(Figure 5), it causes a corresponding displace 
ment of the rod 63 which presses the clutch 
discs 11-19a'gainst each other. The pinion 8| 
is'then driven by the, shaft 1|, and,-—through the, 
intermediary of the pinion 82, the worm 84, and 
the worm wheel 85-, drives the shaft 51 which 
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of the engine of the vehicle an amount which is 
proportional to the angle through, which the 
driver has turned the steering wheel43. » 

In‘ Figs. 8 to 11, wheel-trains have been shown 
having a suspension by means of transverse leaf 
springs; providedwith the improvement accord 
ing to the invention. , ? ‘ 

The front wheels 90-'-9I of the vehicle are 
carried by the sides 92 and 93 of hinged quadri 
laterals of which the other sides are shown at. 
'94 and 95, the lower sides of said quadrilateral 
being formed by the leaf spring 96. Fixed to 

. the medial part of said spring is a bracket 91 on 
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_' (Fig. 4). 

which are pivoted at a point 98, the rods 99 and 
I00 of hydraulic cylinders IOI and I02. Said 
jacks are carried by thesprung chassis I03 01’ 
the vehicle. The sides 94 and 95 are pivoted on 
said chassis at I04 and I05. , . 

The wheels I06 and I01 are carried by sides 
I08 and I09 which are pivoted on the one hand 
on the transverse sides H0 and I I I, and on the 
other hand on a leaf spring H2. The sides H0 
and III are pivoted at their ends H3 and H4 
on the sprung chassis I03. 1 
_0n the leaf spring H2 is fixed _a bracket II5 

on which ‘are attached the rods I I6 and II1 of 
hydraulic cylinders H8 and II 9 which are secured 
to the sprung chassis I03. The. chassis is mount 
ed so that'it can rotate about the shaft 91'*—-I I5“. 
The drive from'the differential I20 is effected 

through the intermediary of‘ a double Cardan 
joint, respectively I2I—-I22 and I23--I24_ 
The control of the inclination of the vehicle is 

effected by means of the hydraulic arrangement 
shown in Fig‘. 12. ‘The lever 31 is connected to 
the steering wheel by a linkage system of any 
type, but which includes a governor of the type 
and performing‘ the function described above 

‘Said lever is tapped internally at 56, 
in such a manner that it co-operates with a screw 
518 mounted on a shaft I25. The cheeks 58-59 
of the lever are embraced by the arms 60 and 
6| of a fork 62 mounted atlthe end of a lever 
I26 which is pivoted about the pin I21. I28v is a 
distributor of a usual type, adapted to direct the 
liquid which penetrates therein through the pipe , 
I29, either intoa pipe I30, or into a pipe I3I, or 
into a pipe I32 which returns to vthe pump I33 ' 
which drives ‘the liquid into the‘ pipe I29. The 

-- pump I33 is driven by the engine of the vehicle. 

60 
The pipe I30 supplies the vhydraulic cylinders 
I M and H8, the pipe I 3I ‘supplies the hydraulic 
cylinders‘ I02 and-H9. ‘Furthermore, pipes I34 
and I35 branching off from the pipes I30‘ and 

' I 3|, 'e'nable hydraulic cylinders I36 ‘and I31 
65 
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which are mounted in opposition to be supplied, ‘ 
the vrods I38 and I39 of ‘said cylindersv being 
adapted ‘to actuate a lever I40'key‘ed‘ on the‘ 
‘shaft I25. 0 ‘ ' a 

When the lever 31'receives an‘ oscillation pro 
duced by the rotation of'thesteering wheel by“ 
the driver of the vehicle, it causes a rotation‘ 
of the lever I 26 through the instrumentality of 
the screw and nut system 56—-51a and the fork 
62. Said rotation places the pipe I29, through 
the distributor I28, in communication either with 



4 
the pipe I30. or with the pipe I3I,‘ according to 
the direction of the oscillation. ‘ ‘ 

If, for example, the pipe I3I is supplied,‘ the 
rods I00 and II1‘of the cylinders ‘I02 and H9 are" 
pushed outwards,‘ the rods '99 and H8 of the‘ 
cylinders IM .and" “'8 moving‘ 1a corresponding 
amount'inwards. ‘ This results‘ in a deformation 
of ‘the suspension such as shown‘ in Figs. 10 and‘ 
11.‘ ‘At the sa'me'time, the rod ‘I38 of "the cylinder 
I38 is pushed'outwardly a corresponding amount, 
thereby rotating ‘the lever I40 and also the'shaft 

_ I25. When this‘latter-‘rotatlom by the‘ eii’ectv or 
the screw and nut ‘system 56-51“, has brought 
the lever 31 back to ‘its starting ‘position,- ‘the 
supply of the hydraulic cylinders is" shut off. It 
will therefore be seen that the vdeformation of 
the suspension and also“the inclination of the 
vehicle; ,caused by the ‘action or said cylinders,‘ is 
proportional‘ to the angle through which the‘ 
driver turns ‘his steering wheel. ‘ ' " ' - ' 

, . 

In the: inoperative position, the'pump I33 oper- ' 
ates'through a by-pa'ss, the liquid driven through 
thepipe I29 returning‘through the pipe ‘I32. 

Figs. 1'7 and 18 show diagrammatically. in' two 
positions seen from the side, a system oi sus 
pension'by' means of longitudinal leai springs, 
providedwith the improvement accordingto the‘ 
invention. , '7 ' , ' _ 

vThev longitudinal leai'spring I80 is attached to 
the'cha'ssis ‘I9‘I at the vpoints I92 and I93, at‘the 
latter‘ ‘point ‘through ' the intermediary o! a 
shackle‘ ‘I94. vSaid spring is embraced, at its 
medial portion, by the arms I95, and I98 01 a 
strap "I91 which forms ‘the lower end of a party 
I98. Onvthe arm I95 are ?xedtwo hydraulic 
cylinders I99 and200 which are mounted iii-op 
position and oi'which the rods 20I and 202 actu 
ate the end 203] of a bell crank lever 204 on 
which they are pivoted. The lever 204 is mounted 
by means of’ a pivot 205 on a lug 206 'iormed 
on the arm I98. Its other end 201 is' pivoted 
about‘ a pin 208 rigidly secured to the journal 
of the wheel 209 corresponding to the spring I90. 
The part I98 is pivoted at 2I0 to the end oi‘a 

- connecting rod 2“ oi‘ which the other end is 

It is obvious that this" hydraulic arrangement I 
could be utilized to control the deformation of 
the torsion bar suspension shown in‘Fig. 3. 
In Figs. 13 and 14, a-wheel train having a coil 

spring suspension and provided .with‘the -im 
provement according to the. invention, has been 
shown diagrammatically. . . , . _ _ 

- The wheels MI and I42 are carried by the 
sides-I43. and I44 of hinged .parallelograms, the 
other. sides of which, I45 and I46 on the one 
hand. and I41 and I48 on the other hand, are 
hinged at I49—I50--I5I and‘ I52 on. the sprung 
chassis 7 I53 of the vehicle 

Said chassis is mounted so that-fit, can rotate ' 
about a shaft I 54 which is interposed between 
two equalizing bars I55 at the front and at the 
rear. Coil springs I56 and I51 are interposed 
between the arms I58 and I59 of said equalizing 
bar and seats I60—I6I ?xed on the sides I46 and 
I48. The rods I62 and I63 of the hydraulic 
cylinders I64 and I65 which are mounted in op 
position, are pivoted at a point I66 of the equal 
izing bar. ' 
The operation of this improved suspension is 

similar to that described above for the previous 
suspension. ‘ 

Fig.v 14 clearly shows the deformation which 
the suspension undergoes when negotiating 
curves. I ‘ . 

Fig. 15 is a modi?cation of the suspension 
shown in Figs. 13 and 14. ' ' 
The suspension is ensured by coil springs I61 

and I68, interposed between base plates I69 and 
9 I10 which are secured to the wheels and ?anges 
HI and. I12. The chassis I13 of the vehiclerests 
on said ?anges through the intermediary of hy 
draulic cylinders I14 and I15, the pistons 01’ which 
are shown at I16--I11. 

Fig. 16 shows diagrammatically the applica-v 
tion of the invention to a suspension by means 
of transversehalf springs. The wheels I18 and 
I19 are mounted on the sides I80 and I8I of 
hinged parallelograms, the other sides of which 
are formed respectively by the bars I82--I83, the ' 
halt spring I84 and by the bars I85-—-I86 and 
half spring I81. _ 

Said half springs are mounted at the end of 
bars I88 and I89 0! which the rctatiomwhich is 

the 

controlled in a similar manner to that described] 
' for the embodiment according to Fig. 3, causes 
the vehicle to be inclined inwardly when nego 
tiating curves. 

pivoted about a pin 2I2 which is likewise rigidly 
secured to the Journal of the wheel 209. 
The pivots 205, 208, 2I2 and 2I0 iorm a-paral 

' ‘ lelogram. In the case in which the wheel 209 is 

30 

35 

45 

50' 

55 

60 

65 

70 

76 

a steering wheel, the pivots 208 and 2I2 are ar 
ranged on the steering pin about which the wheel 
pivots for taking curves. - 

Fig. 1'1 shows the mean position of the suspen 
sion for straight line travel. The cylinders I98 
and ,2 00 are not under pressure. The spring I90 
is in this case displaced in the usual manner when 
the wheel 209 passes over irregularities of the 
'surface'of the road. ' i ' 

When a curve is being negotiated. the rotatio 
oi the steering wheel by the driver ensures the 
supply of liquid under pressure to one of the 
cylinders,'the jack 200 in Fig. 18. This supply , 
is effected by a device similar to the one in Fig. 
12. During the whole time the vehicle is travel 
ling round the curve, the spring I 90 undergoes . 
a permanent deformation which is proportional 
to the angle through which the steering wheel 
has been turned and which causes it to take up 
the position shown in Fig. 18. It is about this . 
position that the spring moves during the curve 
when the wheel 209 passes over irregularities of 
thesurface oi the road. 

train of the vehicle simultaneously undergoes the 
same deformation and the vehicle is inclined to 
wards the inside of the curve as will now be 
understood from the previous explanations. 
Figs.19 and 20 show diagrammaticallya well 

known suspension called “Dubonnet,” which is. 
mounted for example on Chevrolet cars of the 
type called"‘Master de Luxe 1937” and improved 
according to the invention. It is known that such 
a Dubonnet suspension has a spring device placed 
inside a cylinder 2 I3 on which is ?xed the chassis 
-of the vehicle and which becomes operative when 
a spindle v2I4 which it includes is rotated. One 
said spindle was hitherto keyed the end of a con 
necting rod 2 I 5 of which the other end is mounted 
at 2 I 6 on the journal 01 the wheel 2". A‘ second 

' connecting rod 2I8 which is pivoted, on the one 
hand at 2 I 9 on the cylinder 2 I3, and on the other 
hand at 220 on a member rigidly secured to a 
?xed part of the wheel, forms with the ?rst con 
necting rod a hinged parallelogram. ‘ 
As applied to'this suspension, the improvement 

according to the invention consists in replacing 
the connection secured to the connecting rod 2I0 

The spring on thesame side of the other wheel 
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on the pin 2“ by a connection giving the possi 
bility of rotation and in interposing, between one 
of the two connecting rods 2I5 or 2l8 and the 
chassis, a double acting hydraulic cylinder 22L 
Said cylinder has a body 222 pivoted on an arm 
22,3 of which the otherend is keyed on the spindle 
2“; its rod 224 is pivoted on the connecting rod 
2l5. This mounting prevents the cylinder Hi 
from being affected by the deformations of the 
suspension which are due to unevenness of the 
road. ' 

It is obvious that when for example the rod 224 
is made to come out of the two cylinders located 
‘on the same side of the vehicle, the chassis moves 
downwards on that side relatively to the corre 
sponding wheels, thereby producing the inclina 
tion towards the inside of the curves. 

I claim:- ' 

1. In an automobile vehicle having fouriwheels, 
four hinged parallelogram systems connecting the 
chassis to the wheels, a transverse front spring 
forming the lower side of the front parallelo 
gram systems, a bracket ?xed on said spring, two 
single-acting piston-cylinder systems secured to 
the vehicle chassis on either side of. said bracket 
and of which the movable member is pivoted on‘ 
the latter, a transverse‘rear spring forming the 
‘outer side of the rear parallelogram systems, a 
bracket j?xed on said rear spring, two single 
acting piston-cylinder systems secured to the ve 
hicle chassis and arranged on either sidevof said 
rear spring bracket and pivoted on the latter, a , 
pipe supplying ?uid to the front and rear piston 
cylinder systems located on the same side of the 
brackets, a pipe supplying ?uid to the piston 
cylinder systems located on the other side of said 
rear spring bracket‘, a piston-cylinder system sup 
plied by a branch from the ?rst pipe, a piston 
cylinder system supplied by a branch from the 
second pipe, a common lever actuated by- the 
movable members of these latter piston-cylinder 
systems, an intermediate shaft on which said le 
ver is keyed, a screw thread on said shaft, a 
tapped lever in engagement-with the threaded 
portion of said shaft,'means for rotating this lat 
ter lever in proportion to the position of the 
steering control member of the vehicle, a pump 
for placing said ?uid-under pressure, a distribu 
tor interposed between the pump and the ?uid 
pipes and adapted-to selectively direct said ?uid 
into either of the pipes, and an operating member 
for said distributor, actuated by the last men 
tioned lever. 

2. In an automobile vehicle having four wheels, 
four hinged parallelogram systems connecting the 
chassis to the wheels, for each set of wheels on 
the same side of the vehicle a torsion bar secured 
at its ends to two homologous sides of the corre 
sponding hinged ‘parallelogram systems, a trans 
verse rod, two levers secured to said bars and piv 
oted at the ends of said rod, a connecting rod 
pivoted on said transverse rod, a governor driven 
proportionally to the speed of the vehicle and of 
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which the governing, member is pivoted at an in 

- termediate point of said connecting rod, a slider 
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at the end of said connecting rod, a curved lever 
having a slide-way in which is engaged said slider, 
a servo-motor device on the output member of 
which said curved lever is fixed, an input member 
for said servo-motor, a lever ?xed to said input 
member, a longitudinal rod secured to said lever, 
a‘ pinion on said rod and meshing with a corre 
sponding pinion formed on the steering column of 
the vehicle. _ ' 

3. In an automobile vehicle having four wheels, 
four hinged parallelogram systems connecting the 
chassis to the wheels, for each set of wheels on 
the same side of the vehicle a torsion bar secured 
at its ends to two homologous sides of the corre 
sponding hinged parallelogram systems, a trans‘ 
.verse rod, two levers secured to said. bars and 
pivoted at the vends of said rod, a connecting rod 
pivoted on said transverse rod, a governor driven 

V proportionally to the speed of the vehicle and of 
which the governing member is pivoted at an in 
termediate point ‘of said connecting-rod, a slider 
at the end of said connecting rod, a curved lever 
having a slide-way in which is engaged said slider, 
a shaft on which said curved lever is ?xed, a ' 
.screw thread on said shaft, an intermediate lever 
surrounding said shaft and having a tapping en 
gaged with said screw thread, two checks on said 
lever, a bent rod one fork-shaped end of which 
embraces said two cheeks, an intermediate shaft 
driven by the engine of the vehicle, two sliding 
clutch devices keyed on said intermediate shaft, 
two forks secured to said bent rod and controlling 
the sliding of the clutch devices, two bevel 
pinions mounted loose on said intermediate shaft 
and adjacent the clutch devices, a third bevel 
pinion meshing with said two first pinions, a spin 
dle supporting said third pinion, a worm on said 
spindle, a worm wheel meshing with said worm 

\ and keyed 'on the shaft which carries the curved 
lever, a rod pivoted on said intermediate lever 
and carrying a pinion meshing with a correspond 
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ing pinion formed on the steering column of the‘ 
vehicle. _ 

4. In an automobile vehicle having four wheels 
and a steering control member. four hinged par 
allelogram systems connecting the chassis of the 
vehicle to said wheels, said parallelogram systems 
being arranged in pairs on each side-oi" said 
chassis, vmeans interconnecting each pair of saidv 
parallelogram systems whereby each pair oper 
ates in unison, means for actuating said paral 
lelogram systems for raising one side of the 
chassis and simultaneously and correspondingly 
lowering the other side of the latter, means opera 

, atively connecting said actuating means with said 
, steering control member for controlling the oper 
ation of said actuating means, and speed respon 
sive means operatively connected with said actu 
?tineg means for modifying the, action of the 
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' PAUL uton ma'an'r. 


